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(54) Device and method for checking the closure of a threaded capsule on a container 



(57) A device for checking the fitting of a threaded 
cap onto a container is associated with automatic cap- 
fitting apparatus (1), particularly of the carousel type, 
which includes a rotatable platform (3a) which can move 
at least one container (5) about a principal axis (X) of 
the apparatus (1) and at least one screwing head (9) for 
screwing a cap (lla) onto a respective container (5) so 
as to close the container as a result of its movement 
about the principal axis (X). Each screwing head (9) is 
arranged to screw a cap (11a) onto a container (5) with 
a predetermined tightening torque. The device compris- 
es a sensor unit (53, 55) for identifying a moment at 
which each screwing head (9) reaches the predeter- 
mined tightening torque, a sensor unit (51 ) for detecting 
the angular position of each screwing head (9) relative 
to the principal axis (X), at which the predetermined 
tightening torque is reached by the respective head (9), 
the two sensor units being connected to one another in 
order to provide an indication that the predetermined 
tightening torque has or has not been reached by a 
screwing head (9) within a predefined angular interval 
(C) of the movement of the screwing head (9) relative 
to the principal axis (X) of the apparatus (1). 
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Description 

[0001] The present invention relates in general to au- 
tomatic cap-fitting apparatus. 

[0002] More particularly, the invention relates to a de- 
vice for checking the fitting of a threaded cap onto a con- 
tainer, the device being associated with automatic cap- 
fitting apparatus, particularly of the carousel type, in- 
cluding rotatable support means which can move at 
least one container about a principal axis of the appa- 
ratus and at least one screwing head for screwing a cap 
onto a respective container so as to close the container 
as a result of its movement about the principal axis, in 
which each screwing head is arranged to screw a cap 
onto a container with a predetermined tightening torque. 
[0003] Automatic cap-fitting apparatus consists of 
machines which can tighten caps or stoppers onto the 
mouths of packaging containers, for example, of the 
type for containing consumable substances such as 
drinks. Some known types of cap-fitting apparatus for 
fitting threaded caps perform the operation to fit each 
cap onto a respective container whilst the container is 
travelling along a circular path, and these types are 
therefore generally known as carousel -type cap-fitting 
apparatus. 

[0004] A known carousel-type cap-fitting apparatus is 
shown in appended Figures 1 to 3 which are a general 
front elevational view of the apparatus, a plan view of 
the apparatus viewed from the line ll-ll of Figure 1 , and 
a sectioned side elevational view of a screwing head of 
the apparatus, respectively. 

[0005] The cap-fitting apparatus of Figure 1 , which is 
generally indicated 1, comprises a base 2 on top of 
which there is a unit 3, including a rotatable platform 3a, 
for supporting a plurality of containers 5, for example, 
bottles. The containers 5 are supplied to the platform 3a 
by means of a conveyor belt 7 of a packaging line (which 
is not shown since it is of generally known type). 
[0006] The apparatus 1 further comprises a central 
pillar 8 which has a principal axis X and is rotated by a 
drive unit M housed in the base 2. A plurality of screwing 
heads 9 (only two of which are visible in Figure 1 ) are 
associated with the pillar 8 so as to be movable in the 
same direction as the platform 3a along a circular path 
concentric with the axis X. 

[0007] In particular, the heads 9 are movable relative 
to an upper framework 1 0 of the apparatus 1 which is 
connected to the base 2 so as also to be stationary. As- 
sociated with the framework 10 is a device 11 for sup- 
plying caps 11a withdrawn from a store (not shown) to 
the position in which each cap is to be coupled with a 
respective container 5 by being screwed thereon. 
[0008] During the supply of a container 5 to the appa- 
ratus 1 , the container is initially disposed on the convey- 
or belt 7 by which it is brought to the vicinity of a feed 
screw 1 3 in order to be engaged by a recess of a star- 
shaped toothed wheel 15. The wheel 15 is rotated by a 
respective shaft 15a which is also driven by the drive 
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unit M. The container 5 is then brought to a position in 
which is engaged by a recess of another star-shaped 
toothed wheel 1 7 fixed for rotation with the central pillar 
8 and thus rotatable about the axis X, the container 5 
5 being supported on the rotatable platform 3a in a man- 
ner such that, whilst it follows an arcuate path about the 
axis X, a screwing head 9 can tighten a cap I la onto the 
container. U-shaped support brackets 8a fixed to the pil- 
lar 8 may also be provided for engaging a region close 
to the mouth of each container 5 and thus holding it firm- 
ly in the erect position during the screwing operation. 
Upon completion of the operation to screw on the cap 
Ha, the container 5 is engaged by another star-shaped 
toothed wheel 1 9, the rotation of which is controlled by 
a shaft 19a driven by the drive unit M, in order to be 
returned to the conveyor belt 7, on which the container 
will continue towards a subsequent station of the line. 
[0009] With particular reference to Figure 3 of the 
drawings, each screwing head 9 comprises an upper 
portion 25 and a lower portion 27. The upper portion 25 
has a roller 21 mounted for rotating about a radial axis, 
relative to the axis X, and siidably engaging a cam track 
23 which has a descending portion and an ascending 
portion, with reference to the axis X, and has a pair of 
opposed working surfaces. A bush 25a fixed for rotation 
with the lower portion 27 of the head 9 is suspended on 
the portion 25 for rotation about an axis perpendicular 
to that of the roller 21 , by means of a rolling-contact 
bearing. The portion 27 is substantially sleeve-shaped 
and has, on an outer surface, a set of axial teeth 29 for 
engagement by a corresponding set of teeth of a gear 
31 . The gear 31 in turn is connected rigidly to another 
gear 33, the teeth of which mesh with the corresponding 
teeth of a ring gear 35 having internal teeth and support- 
ed by stationary pillars lOa of the upper framework 10 
of the apparatus 1 . 

[0010] As a result of the rotation of the central pillar 8 
of the apparatus 1 , each screwing head 9 thus performs, 
in addition to its revolving movement about the axis X, 
40 a rotary movement about its own axis with a multiplica- 
tion factor, relative to the rotation of the pillar 8, deter- 
mined by the transmission ratio between the ring gear 
35 and the gear 33, and between the gear 31 and the 
set of teeth 29. 

45 [0011] A cup-shaped element 37 bearing a ring 37a, 
for example such as an O-ring, for gripping a cap 1 1 a to 
be screwed on is connected to the lower portion 27 of 
the screwing head 9. The element 37 is normally con- 
nected for rotation with the portion 27 but, by virtue of 

so the presence of a release device of known type, gener- 
ally indicated 39, can be released therefrom when a pre- 
determined value of the torque with which a cap lia is 
tightened onto the respective container 5 is reached. In 
particular, the device 39 may comprise two mutually fac- 

55 ing disk-shaped elements 41 which perform the function 
of a mechanical, magnetic, or electromagnetic clutch, in 
known manner. Alternatively, each head 9 may itself 
comprise a dedicated electric motor (not shown in the 



EP1 103 513 A1 



10 



15 



20 



25 



30 



35 



2 



3 



EP 1 103 513 A1 



4 



drawings) so that the speed of rotation of the head can 
be varied by control of the intensity of the current sup- 
plied to the motor and, in this case, the current can be 
regulated in a manner such that it becomes zero at a 
predetermined value of the torque with which a cap Ha 
is tightened onto the respective container 5. 
[0012] A thrust rod 43, arranged coaxially along each 
head 9 with the ability to slide axially, is mounted by 
means of a respective revolving-contact bearing so as 
to be rotatable relative to a supporting portion 43a slid- 
able relative to the upper portion 25 of the head 9. The 
supporting portion 43a has a roller 45 which is rotatable 
about a radial axis, with reference to the axis X, so as 
to engage for sliding on a cam surface 47 integral with 
the cam track 23. Moreover, a helical spring 49 inter- 
posed between the cup-shaped element 37 and an 
abutment ring fixed to the rod 43 urges the rod towards 
the cam surface 47 so as to keep the roller 45 in en- 
gagement with this surface. 

[0013] When a cap 11a has been screwed onto the 
respective container 5 by the head 9, the shape of the 
cam 23 causes the screwing head 9 to be raised by 
means of the roller 21 whilst the surface of the cam 47 
brings about a downward movement of the thrust rod 
43, by means of the roller 45, so that, during the down- 
ward movement of the thrust rod 43, its end remote from 
the portion 43a releases the lower cavity of the element 
37 from any cap lla remaining associated therewith. 
[0014] In Figure 2, the operative steps of a head 9 of 
the apparatus 1 are indicated schematically, purely by 
way of example, with particular reference to the case of 
a cap 11a having a thread with a single start. 
[0015] Starting from the position bearing the refer- 
ence 0, the head 9, which moves clockwise with refer- 
ence to the drawing, moves to the position S (start) cov- 
ering an arc A the extent of which is normally about 70°. 
Whilst the screwing head 9 is moving along the path A, 
a container 5 is supplied to the apparatus 1 by means 
of the belt 7, the screw 13, and the star-shaped wheel 
1 5, and a respective cap lla is supplied, by means of the 
device 11 , to the position above the container 5 on which 
it can be engaged by a screwing head 9. 
[001 6] Between the positions S and ON, the screwing 
head 9, with the respective cap lla, is moved downwards 
as a result of the engagement of the roller 21 with a de- 
scending portion of the cam 23 until the cap lla is posi- 
tioned adjacent the threaded neck of the container 5. 
This stage, which is performed along the portion of the 
arcuate path indicated B, normally has an angular extent 
of about 30°. 

[0017] An arc C having an angular extent of about 
1 00°, along which the cap 1 1 a is normally screwed onto 
the container 5 to the predetermined tightening torque, 
extends between the positions ON and OFF. 
[0018] In the subsequent portion of the arcuate path 
D which extends between the positions OFF and R (re- 
sult) through an angle of about 60°, the head 9 is raised 
and released from the cap lla and from the container 5. 



If the head 9 is of the electromagnetic type, its electrical 
disconnection takes place, and the supply to its motor 
is thus stopped, along the path D. 
[0019] In the arcuate portion E which extends be- 

5 tween the positions R and 0 and the angular amplitude 
of which is normally about 1 00°, the container 5a which 
has just been capped is discharged from the apparatus 
1 and returned once more to the conveyor belt 7 by 
means of the star-shaped wheel 1 9. 

10 [0020] Known apparatus of the type described above 
cannot normally check that the operation to screw a cap 
onto the respective container has been performed cor- 
rectly without this leading to considerable complexity of 
the apparatus. In particular, in the most common case, 

15 jt is necessary to provide an additional checking station 
downstream of the apparatus 1 in order for this opera- 
tion to be performed by suitable personnel so that con- 
tainers which have been closed incorrectly can be re- 
moved. 

20 [0021 ] It is in fact inevitable that, as a result of the au- 
tomatic screwing of the threaded caps onto the respec- 
tive containers, some of the caps will be fitted incorrect- 
ly, and there is therefore a reject rate which, although it 
is small, is not zero. The average reject rate for appara- 

25 tus which has been operating for a few years and which 
has undergone good and regular maintenance, may be 
of the order of 4-8%. The causes of rejection are nor- 
mally the following: 

30 - a missing cap and/or container, which has disap- 
peared for accidental reasons after passing pres- 
ence sensors disposed upstream of or adjacent the 
machine; 

35 - crooked supply of a cap, that is, with its axis not co- 
axial with that of the thread on the mouth of the con- 
tainer; 

an incomplete or faulty thread and/or closure sur- 
^0 face of the container or of the cap; 

a cap and/or a threaded container mouth with lon- 
gitudinal spirts; 

45 - rotation of a container as a result of the rotation of 
the respective screwing head; 

faulty restraint of the cap by the screwing head so 
that relative slippage takes place between the cap 
so and the head. 

[0022] As a result of an analysis of the causes of re- 
jection indicated above, it has been concluded that each 
of these causes leads to a well-defined outcome of the 
55 operation to screw on the cap. In particular, if the con- 
tainer or the cap is missing, if the container is rotated by 
the screwing head, or if the cap is not fixed correctly 
relative to the head, the screwing head does not sue- 
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ceed in reaching the predetermined tightening torque 
within the arcuate interval C; when a cap is supplied 
crooked, the predetermined tightening torque is 
reached in a region preceding the start of the arcuate 
interval C , that is, before the ON position; if the threads 
or the contact surfaces between the cap and the con- 
tainer are uneven or if the mouth of a container or a cap 
are split, the predetermined tightening torque is reached 
after the OFF position. 

[0023] It has therefore been concluded that the oper- 
ation to screw on the cap can be considered to have 
been performed correctly and the respective container 
5a can be considered "good" only when the predeter- 
mined torque for the tightening of a cap onto the respec- 
tive container is reached within the angular interval C, 
that is, between the positions ON and OFF, whereas in 
all other cases, the container 5a should be considered 
"not good" and therefore rejected downstream of the ap- 
paratus 1 . 

[0024] In particular, the subject of the invention is a 
device of the type indicated at the beginning of the 
present description, characterized in that it comprises: 

f irst sensor means for identifying a moment at which 
each screwing head reaches the predetermined 
tightening torque, 

second sensor means for detecting an angular po- 
sition of each screwing head, relative to the princi- 
ple axis, at which the predetermined tightening 
torque is reached by the respective head, 

the first and second sensor means being connected 
to one another in order to provide an indication that 
the predetermined tightening torque has or has not 
been reached by a screwing head within a prede- 
fined angular interval of the movement of the screw- 
ing head relative to the principal axis of the appara- 
tus. 

[0025] By virtue of this characteristic, it is possible to 
check, during the operation to screw the cap onto a con- 
tainer, and hence in real time, that the operation has 
been performed correctly so that it is possible to arrange 
for the containers which are considered faulty to be re- 
moved automatically immediately downstream of the 
machine, without the need to provide additional stations. 
In particular, the invention renders the execution of the 
step of screwing the caps onto the respective containers 
highly reliable since the containers which are closed in- 
correctly can be identified with certainty and conse- 
quently removed, and the container packaging line as a 
whole is rendered more economical since the presence 
of a checking station downstream of the cap-fitting ap- 
paratus is no longer required. 

[0026] The device preferably includes processing 
means which can store data relating to the predefined 
angular interval and process the signals coming from 



the first and second sensor means in order to check, for 
each screwing head, whether the predetermined tight- 
ening torque was reached within the predefined angular 
interval and to assign to each container a parameter in- 

5 dicative of the fact that the screwing operation has or 
has not been concluded correctly for that container. 
[0027] The device advantageously includes sensor 
means for detecting the presence of the container and 
for producing a respective signal which can be correlat- 

10 ed with the above-mentioned indicative parameter in or- 
der to provide a datum connected with the possible re- 
moval of the container. 

[0028] The device according to the invention can thus 
recognize completely automatically the containers 
is which should be rejected afterthe operation to screw on 
the respective cap because this operation has not taken 
place correctly. 

[0029] A further subject of the invention is cap-fitting 
apparatus provided with a checking device of the above- 

20 mentioned type. 

[0030] Another subject of the invention is a method of 
checking the fitting of a threaded cap onto a container 
by means of automatic cap-fitting apparatus, particularly 
of the carousel type, including rotatable support means 

25 which can move at least one container about a principal 
axis of the apparatus and at least one screwing head for 
screwing a cap onto a respective container so as to 
close the container as a result of its movement about 
the principal axis, each screwing head being arranged 

30 to screw a cap onto a container with a predetermined 
tightening torque, characterized in that it comprises the 
steps of: 

defining a predetermined angular interval of the 
35 movement of the at least one container about the 
principal axis of the apparatus within which the 
screwing of a cap onto the respective container with 
the predetermined tightening torque should be 
achieved, 

40 

checking whether the predetermined tightening 
torque of a cap has been reached within the prede- 
termined angular interval, and 

45 - assuming that a container has been closed correct- 
ly if the predetermined tightening torque of the re- 
spective cap has been reached within the predeter- 
mined angular interval. 

so [0031] Further characteristics and advantages of the 
invention will become dearer from the following detailed 
description, provided purely by way of non-limiting ex- 
ample with reference to the appended drawings, in 
which: 

55 

Figure 1 is a front elevational view of automatic car- 
ousel-type cap-fitting apparatus according to the 
prior art, 
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Figure 2 is a schematic elevational view taken from 
the line IMI of Figure 1 , 

Figure 3 is a schematic longitudinal section show- 
ing, on an enlarged scale, a screwing head of the 
apparatus of the prior art shown in Figure 1 , and 

Figure 4 is a view similar to that of Figure 3, showing 
a screwing head of apparatus according to the in- 
vention. 

[0032] With particular reference to Figure 4, in which 
the same reference numerals have been used to indi- 
cate parts identical or similar to those described above 
for the apparatus of the prior art, the apparatus 1 of the 
invention comprises a device for detecting whether the 
operation to screw a cap 11 a onto the respective con- 
tainer 5 has been performed correctly s that is, whether 
it has taken place with the predetermined tightening 
torque, within a predetermined angular interval of the 
rotation of the container 5 about the axis X. This prede- 
termined angular interval corresponds to the angular in- 
terval C of Figure 2 which corresponds to an arcuate 
path disposed between the positions ON and OFF. 
[0033] According to the invention, the device can thus 
recognize the moment at which each screwing head 9 
reaches the predetermined tightening torque for the re- 
spective cap Ha and can determine whether or not this 
moment has been reached whilst the respective head 9 
is disposed within the angular interval C. 
[0034] For this purpose, a phonic wheel 55 which, in 
the specific case, is constituted by a toothed wheel of 
the type with nine teeth, is keyed to each of the thrust 
rods 43, facing at least one proximity sensor 53. The 
sensor 53 is arranged, in known manner, to generate a 
square wave two different signal levels of which are 
reached when the sensor 53 detects the passage of the 
tip of a tooth or of a recess interposed between two con- 
secutive teeth. 

[0035] If a high degree of accuracy is required in in- 
dicating when conditions of movement or of stoppage 
of the wheel 55 are reached, it is possible to use a pair 
of sensors 53 arranged in diametrally opposed positions 
so that one of the sensors detects the passage of the 
tip of a tooth of the wheel 55 In front of the sensor, whilst 
the opposed sensor detects the passage of a recess. In 
this way, since each of the two proximity sensors 53 gen- 
erates a respective square wave which is out of phase 
with the wave generated by the opposed sensor, the two 
wave-forms can be combined to produce a resultant 
wave having a period shorter than that of each of the 
waves generated by a single sensor so as to achieve 
greater accuracy in the reading of the instantaneous 
condition of movement of the phonic wheel 55. 
[0036] Moreover, the thrust rod 43 is fixed for rotation 
with the cup-shaped body 37 by means of a key 37b or 
a similar member for connecting it for rotation, so that 
the phonic wheel 55 rotates at the same angular velocity 



as the cup-shaped body 37, and hence as the respective 
cap 11a, during the screwing operation. 
[0037] A member for detecting the angular position of 
each of the screwing heads 9 is connected to the central 

5 pillar 8 of the apparatus 1 . This member is preferably 
constituted by a single sensor 51 formed by an absolute 
encoderwhich can detect the instantaneous angular po- 
sition of the pillar 8 relative to a fixed reference of the 
apparatus 1 , for example, fixed to the base 2, the angu- 

10 lar-position reading produced by the sensor begin ze- 
roed upon each complete revolution of the pillar 8 when 
a stationary reference, for example, corresponding to 
the position 0 of Figure 2, is passed. 
[0038] Alternatively, the absolute encoder 51 may be 

is replaced by a relative encoderwhich can generate a pair 
of signals, one relating to the execution of a complete 
rotation through 360° and one relating to a series of an- 
gular intervals of predetermined amplitude within each 
rotation through 360°. 

20 [0039] The sensors provided for detecting the execu- 
tion of the screwing operation, that is, for determining 
instantaneously whether the rod 43 is in a moving or 
stopped condition, may also be formed with the use of 
devices other than the proximity sensor 53 facing the 

25 phonic wheel 55. In particular, a relative encoder for 
each screwing head 9 or a respective tachometric dy- 
namo may be used for this purpose. 
[0040] In the embodiment illustrated, in which the ab- 
solute encoder 51 is associated with the pillar 8 and 

so each head 9 has a sensor unit including a phonic wheel 
55 and a proximity sensor 53, the instantaneous position 
of the encoder 51 is read by a control module 57 each 
time the proximity sensor 53 associated with one of the 
screwing heads 9 detects a change between a moving 

35 condition and a stopped condition of the respective 
phonic wheel 55, or vice versa, for example, corre- 
sponding to the stopping of the rotation of the wheel 55, 
so that a signal is generated; the value of which is cor- 
related with this instantaneous position of the respective 

40 head 9. The module 57 also performs a check to ascer- 
tain that the value of the signal thus generated is within 
a range of permissible values, the ends of which range 
correspond to the values which are generated by the 
system for the end positions of the angular interval C, 

45 that is, the positions ON and OFF. It is thus possible to 
determine In a simple manner whether the predeter- 
mined torque for the tightening of a cap Ha onto the re- 
spective container 5 has in fact been reached within the 
predefined angular interval, that is, whether a cap has 

50 been screwed on correctly. If , as a result of this check, 
it is clear that the cap Ma has been fully screwed onto 
the respective container 5 within the angular interval C, 
that is, between the positions ON and OFF, a parameter 
indicative of the execution of the screwing operation is 

55 thus correspondingly assigned a value for that container 
5, whereas if the screwing step was concluded before 
the ON position or after the OFF position, the screwing 
step is considered to have been executed incorrectly 
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and the above-mentioned parameter is assigned a val- 
ue taking account of this outcome. 
[0041] The information thus obtained by the module 
57 is transferred, by means of a rotary collector 56 ad- 
vantageously of the mercury type, to a processing unit 
59 which is normally stationary relative to the apparatus 
1 . The unit 59 comprises a main module 61 having the 
function of receiving and processing, in real time, the 
data relating to the process of screwing on the caps lla, 
during its execution. Connected to the module 61 is a 
module 63 or PLC in which there is a memory region 
having the function of storing the information coming 
from the module 61 for statistical purposes and/or of in- 
terfacing with other stations of the line in which the ap- 
paratus 1 operates. The module 63 is arranged, in par- 
ticular, to store data coming from a sensor (not shown) 
for detecting the presence of the containers 5, which is 
associated with the apparatus 1 , and to correlate this 
data with that coming from the sensors which can de- 
termine whether the screwing operation has been con- 
cluded correctly for that container. The module 63 thus 
acquires information relating to each container 5 and de- 
tected by the presence sensor, so that it is possible to 
determine which containers should be rejected down- 
stream of the apparatus 1 and consequently to assign 
a value to a rejection parameter for each container 5 
detected by the presence sensor. The module 63 in turn 
may be connected to an I/O (input/output) module 65 
such as a display terminal which can be used for the 
input and display of data. 

[0042] Moreover, the processing module 61 may be 
supplied either with signals coming from the interface 
module 65 and/or from the PLC module 63 in order to 
process this information, together with that reaching it 
from the rotary collector 56, and to utilize the result of 
this processing in order to transmit information, by 
means of an output 61 a, to other stations of the line and/ 
orto a personal computer or other processing device by 
means of which the operation of the entire checking de- 
vice can be supervised. 



Claims 

1. A device for checking the fitting of a threaded cap 
onto a container, the device being associated with 
automatic cap-fitting apparatus (1), particularly of 
the carousel type, including rotatable support 
means (3a) which can move at least one container 
(5) about a principal axis (X) of the apparatus (1) 
and at least one screwing head (9) for screwing a 
cap (11a) onto a respective container (5) so as to 
close the container as a result of its movement 
about the principal axis (X), in which each screwing 
head (9) is arranged to screw a cap (11a) onto a 
container (5) with a predetermined tightening 
torque, 

characterized in that the device comprises: 
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first sensor means (53, 55) for identifying a mo- 
ment at which each screwing head (9) reaches 
the predetermined tightening torque, 

second sensor means (51 ) for detecting an an- 
gular position of each screwing head (9), rela- 
tive to the principal axis (X), at which the pre- 
determined tightening torque is reached by the 
respective head (9), 

the first and second sensor means being con- 
nected to one another in order to provide an in- 
dication that the predetermined tightening 
torque has or has not been reached by a screw- 
ing head (9) within a predefined angular interval 
(C) of the movement of the screwing head (9) 
relative to the principal axis (X) of the apparatus 

(1). 

A device according to Claim 1 , characterized in that 
it includes processing means (57) which can store 
data relating to the predefined angular interval (C) 
and process the signals coming from the first sensor 
means (53, 55) and the second sensor means (51 ) 
in order to check, for each screwing head (9), 
whether the predetermined tightening torque was 
reached within the predefined angular interval (C) 
and to assign to each container (5) a parameter in- 
dicative of the fact that the screwing operation has 
or has not been concluded correctly for that contain- 
er (5). 

A device according to Claim 2, characterized in that 
it includes sensor means for detecting the presence 
of the container (5) and for producing a respective 
signal which can be correlated with the above-men- 
tioned indicative parameter in order to provide a da- 
tum connected with the possible removal of thecon- 
tainer (5). 

A device according to Claim 2 or Claim 3, charac- 
terized in that the second sensor means (51) com- 
prise means for indicating the angular position of 
the support means (3a). 

A device according to Claim 4, characterized in that 
the indicator means comprise an absolute encoder 
(51) connected to the portion (8) of the cap-fitting 
apparatus (1) which is rotatable about the principal 
axis (X). 

A device according to Claim 4, characterized in that 
the indicator means comprise a relative encoder 
connected to the portion (8) of the cap-fitting appa- 
ratus (1) which is rotatable about the principal axis 
(X). 



7. A device according to any one of Claims 1 to6,char- 
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acterized in that the first sensor means comprise a 
device (53, 55) for detecting the moving or stopped 
condition of the respective screwing head (9). 

8. A device according to Claim 7, characterized in that 5 
the detecting device comprises a phonic wheel (55) 
associated with each screwing head (9) and at least 
one proximity sensor (53) facing each phonic wheel 
(55). 

10 

9. A device according to Claim 8, characterized in that 
each screwing head (9) comprises an axially slida- 
bie thrust rod (43), each phonic wheel (55) being 
keyed to the thrust rod (43) of the respective head 

(9) so as to be fixed for rotation therewith. 15 

10. A device accordingto Claim 7, characterized In that 
the detection device comprises a relative encoder 
for each screwing head (9). 

20 

1 1 . A device according to Claim 7, characterized in that 
the detection device comprises a tachometric dyna- 
mo relating to each screwing head (9). 

12. Cap-fitting apparatus provided with a checking de- 25 
vice according to any one of Claims 1 to 8. 

13. A method of checking the fitting of a threaded cap 
onto a container by means of automatic cap-fitting 
apparatus (1 ), particularly of the carousel type, in- 30 
eluding rotatable support means (3a) which can 
move at least one container (5) about a principal 
axis (X) of the apparatus (1 ) and at least one screw- 
ing head (9) for screwing a cap (1 1 a) onto a respec- 
tive container (5) so as to close the container as a 35 
result of Its movement about the principal axis (X), 
each screwing head (9) being arranged to screw a 
cap (1 1 a) onto a container (5) with a predetermined 
tightening torque, characterized in that it comprises 

the steps of: 40 

defining a predetermined angular interval (C) of 
the movement of the at least one container (5) 
about the principal axis (X) of the apparatus (1) 
within which the screwing of a cap (11a) onto 45 
the respective container (5) with the predeter- 
mined tightening torque should be achieved, 

checking whether the predetermined tightening 
torque of a cap (11a) has been reached within so 
the predetermined angular interval (C), and 



assuming that a container (5) has been closed 
correctly if the predetermined tightening torque 
of the respective cap (11a) has been reached 
within the predetermined angular interval (C). 

14. A method according to Claim 13, characterized in 



that it comprises the steps of generating a signal 
the value of which is indicative of the angular posi- 
tion of each screwing head (9), relative to the appa- 
ratus (1 ), in which the screwing head (9) completes 
the operation to screw a cap (11a) onto a respective 
container (5), checking whether the value of the sig- 
nal thus generated is within a range of permissible 
values correlated with the values corresponding to 
the ends of the predetermined angular interval (C) 
and, as a consequence of the outcome of the check- 
ing step, assigning a value to a parameter indicative 
of the correctness of the execution of the operation 
to screw a cap (11a) onto the respective container 
(5). 

15. A method according to Claim 14, characterized in 
that it comprises the step of using the value of the 
parameter and the signal coming from a sensor for 
detecting the presence of the respective container 
(5) in order to assign a value to a rejection param- 
eter of the respective container (5). 
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